This paper presents a reappraisal of the published papers on stratigraphic nomenclatures of the Lower Cretaceous rocks. Thought it focuses on the Abu Dhabi offshore areas, it also deals with coeval strata from the neighbouring emirates and countries (Oman, Qatar, etc.). A new stratigraphic classification emerged from the review of the currently used operational units in Abu Dhabi. Accordingly, the Kahmah Allogroup (the best substitute for the Thamama Group) as defined herein comprises 7 alloformations/synthems which are from top to bottom: Shu'aiba, Hawar, Kharaib, Lekhwair, Zakum, Belbazem (new name), and Bu Haseer (new name); Bab and -revised -Habshan are excluded from this allogroup and respectively transferred to Wasi'a and Sahtan allogroups. This new classification which is based on 'unconformity-bounded units' is supported by both biostratigraphic and sequence stratigraphic evidence. This revised stratigraphic framework suggests a new interpretation of regional basin history.
Introduction
Some believe the stratigraphy of the Middle East oil province is "all done". However, an in depth examination of the extant stratigraphic scheme reveals it merely consists of group of a jigsaw puzzle of units as illustrated in the exhaustive compilation recently published by A.S. ALSHARHAN and A.E.M. NAIRN [1997] . The Lower Cretaceous stratigraphy presented here is no exception. Part of the problem arises from the use of lithostratigraphic concepts for correlation since "rock"-stratigraphy is basically facies correlation.
In the late 60's -early 70's, some petroleum companies operating in the Arabian Gulf oil province (Abu Dhabi, Dubai, Oman, Qatar, Sharjah) arranged "Stratigraphic Liaison Meetings" to standardise the regional stratigraphic nomenclature. They came up with a practical schema for the so-called "Thamama Group", the Abu Dhabi chapter of which was issued by T.H. HASSAN et al. [1975] : Table 1. In the ensuing discussion, it will be demonstrated that many operational units defined at the time fall into the category of 'unconformity-bounded units', as their boundaries commonly correspond either to a 'sequence boundary' (SB) or to a 'transgressive surface' (TS), i.e. an unconformity onto the shelf which passes basinward into its correlative conformity. Unconformity-bounded units are the reference rock-unit on which is based allostratigraphy, a classification which was not introduced until recently into the Code of Stratigraphic Nomenclature. In the subsurface, such boundaries, which are usually easily picked from well-logs are traceable far away from the reference locality; cores or cuttings provide additional physical evidence for these key bounding surface features (erosional surface, hard ground, karst, etc.). Now, almost thirty years later, it is time to review these early attempts of regional stratigraphic standardisation.
Current regional stratigraphic nomenclatures
Most rock units described from Middle East outcrops are formally defined as they fulfil the requirements of the Code of Stratigraphic Nomenclature. On the contrary most units introduced for the subsurface correspond to informal terms which have been perpetuated in published or unpublished later reports.
In Abu Dhabi and according to T.H. HASSAN et al. [1975] , the "Thamama Group" in Abu Dhabi includes the section from the base of the Nahr Umr Fm down to the top of the Hith Fm. The group consists from top to base of:
• the "Shu'aiba Fm" which locally comprises the Bab Member in its upper part, • the "Kharaib Fm" comprising the Hawar Member in its upper part, • the "Lekhwair Fm" comprising the Zakum Member in its lower part, and • the Habshan Fm, which supposedly passes gradually eastward and downward into the Salil Fm, which in turn passes downward into the Rayda Fm.
In Saudi Arabia, the Thamama Group is bracketed by the Wasi'a Group above and the Hith Anhydrite below. According to R. W. POWERS [1968] , the upper boundary of the Thamama Group falls at different stratigraphic levels depending on whether we are dealing with outcrop or subsurface sections. In outcrop, the type-Thamama comprises, from top to base, the Biyadh Sandstone, and the Buwaib, Yamama, and Sulaiy formations; which in the subsurface, beds not represented on outcrop include the Shu'aiba Fm and the upper part of the Biyadh Fm. As stated by the latter author, "it is quite possible (…) that the type-
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Biyadh includes beds assigned to the Wasi'a (…) in subsurface sections". This is a typical case of what has been called an 'obscure unconformity' in the various versions of the Code of Stratigraphic Nomenclature ("sand-on-sand relationship" as quoted from R. W. POWERS [1968] ); this unconformity should be found in the Biyadh type-section, and the Wasi'a should be significantly extended downward.
In Qatar, according to W. SUGDEN and A.J. STANDRING [1975] , the name "Thamama Group" covers the Shu'aiba, Hawar, Kharaib, Ratawi, Yamama, and Sulaiy in descending order.
In Oman, the Kahmah Group [GLENNIE et al., 1974] , which has been considered either as a synonym for, or a lateral equivalent of, the so-called "Thamama Group", is subdivided into 6 formations which are from top to bottom the Shu'aiba, Kharaib, Lekhwair, Habshan, Salil, and Rayda formations.
Review of the extant "Lower Cretaceous" stratigraphic units in the United Arab Emirates
Amongst the very first papers published on the biostratigraphy of the Middle East, R.G.S. HUDSON and M. CHATTON [1959] work should be highlighted. They divided G.M. LEES's 'Musandam Limestone' [1928] into a "series of groups, generally of formational rank and lettered a-p"; these subdivisions have been combined into 2 major units, i.e. a 'Lower Musandam Limestone' (groups a-f) and an 'Upper Musandam Limestone' (groups g-p). According to these authors, the upper part, which is our concern, consists from base to top of: 
1-Rayda and Salil formations
The Rayda and Salil formations correspond to formal lithostratigraphic units based on mountain sections exposed in Jebel Akhdar, Oman. First mentioned by F. SCHERER [1969, unpublished report] , they were not effectively published until T.H. HASSAN et al. [1975] ; M.W. HUGHES CLARKE [1988] and E.A. HAAN et al. [1990] provided additional information on the type-sections. Both units are facies-driven: the Rayda facies is a porcellaneous lime mudstone with Calpionellids, equivalent to 'group g' and 'group h', while the Salil facies covers argillaceous limestones and calcareous shales, probably equivalent to 'group i' in R.G.S. HUDSON and M. CHATTON [1959] .
A prominent erosional hiatus exists in between the Rayda deposits and the underlying Upper Jurassic limestones of the Sahtan Group [HAAN et al., 1990; TOLAND and PEEBLES, 1993] . Distinctive facies are developed at the base of the Rayda immediately above this unconformity, which is referred to as the pre-Kahmah unconformity. First, R.G.S. HUDSON and M. CHATTON [1959] introduced the name "Ashhab Limestone" to cover "characteristically breccia-conglomerates with associated porcellaneous limestones" from Jebel Hagab, in Ras Al Khaimah. Unfortunately, they misinterpreted these beds which alternatively they called 'group g' as "solution breccias" and, though the subordinate limestones bear Calpionellids, these authors erroneously ascribed to that unit a questionable Late Oxfordian -Tithonian age. In the typearea, i.e. in Jebel Akhdar, E.A. HAAN et al. [1990] report the local occurrence of a "condensed horizon" with limestones pebbles. In Wadi Hagil, a locality close to HUDSON and CHATTON's, C. TOLAND and R.G. PEEBLES [1993] also give a description of "unstratified clast-supported conglomerates" above the pre-Kahmah unconformity.
Microfossils.-R.G.S. HUDSON and M. CHATTON [1959] found Calpionella alpina LORENZ in their Ashhab Limestone from Jebel Hagab. They also mentioned Calpionella in their 'group h' and C. cf. alpina in their 'group i', both groups constituting their "Radiolarian Limestones". Besides, C. TOLAND and R.G. PEEBLES [1993] ; he also illustrated some Calpionellid sections which he refers to Calpionella alpina [op. cit.: Pl. 5.6, . There is no evidence for Calpionellid Zone A in the Rayda facies; it is likely that the base of the Rayda Fm is not older than Early Berriasian.
2-Habshan Formation
The Habshan Fm is an informal lithostratigraphic unit based on ADCO (ex ADPC) well Bab N° 2, in onshore Abu Dhabi; the ADMA well Zakum N° 1 is the reference section for the offshore. The name "Habshan" was introduced by T.H. HASSAN et al. [1975] as a substitute for the doublebarrelled name "Yamama/Sulaiy" which was used previously in Abu Dhabi.
Microfossils.-Microfossils originally described from equivlant interval in Saudi Arabia include Bramkampella arabica REDMOND, Pseudocyclammina sulaiyana REDMOND, P. cylindrica REDMOND, Everticyclammina eccentrica REDMOND, and E. elegans REDMOND. In a paper published in "Revue de Micropaléontologie" [1965, vol. 8 The recent finding of Campbelliella striata (CAROZZI) and Anchispirocyclina lusitanica (EGGER) in core samples from Zakum wells suggest a Tithonian age for the lower and middle parts of the Habshan. The Dasyclad alga Campbelliella striata (CAROZZI) ranges from the Kimmeridgian to the Tithonian [GRANIER and DELOFFRE, 1994] . The Foraminifer Anchispirocyclina lusitanica (EGGER), which was also coined from the typeSulaiy in Saudi Arabia by R.-W. POWERS et al. [1966] under the name "Iberina lusitanica (EGGER)", is a marker for the Tithonian [BASSOULLET and FOURCADE, 1979] .
Among the Cretaceous microfossils recently identified from the Zakum field, I will mention Arenobulamina sp., a form known from the Late Berriasian, and Montsalevia elevata ZANINETTI et al., a form known from the Late Berriasian to the Early Valanginian; both were found in the uppermost part of the Habshan.
It is clear that the base of the Thamama Group (i.e. the top of the Hith Fm) is not time-equivalent to the base of the Kahmah Group (i.e. the base of the Rayda Fm): it is older.
In addition, although it is desirable that lithostratigraphic units should not contain major unconformities, this is not the case with the Habshan Fm, at least in onshore Abu Dhabi where this unit needs to be properly redefined. Most unconformities found in the Tithonian section of the typeHabshan are probably intercepted by the pre-Kahmah unconformity. It is therefore suggested to split the typeHabshan into at least two formations, one that covers the lower and median parts bearing Tithonian microfossils and the other corresponding to the upper part bearing Berriasian microfossils. The use of "Habshan" as a formation name is presently restricted to the lower and median parts of the type section; two new formation names, "Bu Haseer" and "Belbazem", are introduced to cover respectively the lower part and the upper part of its Cretaceous section. The new "Bu Haseer" unit displays distinctive facies associations, notably brackish environment facies with Charophytes and Salpingoporella (Hensonella) dinarica RADOICIC.
3-Zakum Member
The Zakum Member is first mentioned by T.H. HASSAN et al. [1975] . It is an informal lithostratigraphic unit based on ADMA well Zakum N° 1 in offshore Abu Dhabi and should correspond to the lower unit of the so-called "Lekhwair Fm" in Abu Dhabi. It is bracketed by two unconformities; the lower one corresponds to the pre-Buwaib unconformity, which recorded the drowning of the eastern Arabian carbonate platforms. This interval covers both the so-called "Chrysalidina zone" or "Valvulinella zone", and the section immediately below down to the pre-Buwaib unconformity. According to R.-W. POWERS [1968] , the latter biostratigraphic zone "near the middle of the Buwaib Fm" provides highly reliable correlations over most of Saudi Arabia and neighbouring countries; it is identified by the presence of either the fossil marker, Paravalvulina arabica (HENSON), or Pseudocyclammina lituus (YOKOYAMA). R.G.S. HUDSON and M. CHATTON [1959: p. 89 fig. 3 ; Pl. XIII, fig. 7 ] figured some specimens from QGPC (ex QPC) Dukhan wells in Qatar. T.C. CONNALLY and R.W. SCOTT [1985] figured specimens from the Amoco well Sajaa N° 2 [op. cit., Fig. 9 .H] and 3 [op. cit., Fig. 9 .A], in onshore Sharjah; unfortunately, they erroneously ascribed them to the Habshan Fm, instead of the Zakum Member, strata where this species is commonly associated with highspired Trocholina sp.
Amongst the other microfossils, another Foraminifer recently identified from the Zakum field is Montsalevia? salevensis (CHAROLLAIS et al.) ; this form is known from the Early Valanginian only.
Finally, in addition to Foraminifers such as fairly common high-spired Trocholina sp., there are some Dasyclad algae: Cylindroporella cruciformis GRANIER et BRUN and Holosporella arabica GRANIER et BRUN were originally described from this interval in offshore Abu Dhabi (TOTAL well Abu Al Bu Khoosk N° 41).
The above fossil assemblage strongly suggests an Early Valanginian age can be ascribed to the type-Zakum from offshore Abu Dhabi and time equivalent units.
4-Lekhwair Formation
The Lekhwair Fm is an informal lithostratigraphic unit based on a PDO well from the Lekhwair field, in onshore Oman. It could be either well N° 6 according to T.H. HASSAN et al. [1975] or, most probably, the well N° 7 according to M.W. HUGHES CLARKE [1988; MOHAMMED et al., 1997] . First mentioned by F. SCHERER [1969, unpublished report] , it was not effectively published until M.W. HUGHES CLARKE [1988] . The Lekhwair is probably equivalent to 'group l' and 'group m' in R.G.S. HUDSON and M. CHATTON [1959] .
In Abu Dhabi, the so-called "Lekhwair Fm" covers both the Zakum Member and a time-equivalent to the type-Lekhwair (sometimes referred to as the Nasr Formation in unpublished reports [SIMMONS, 1994: p. 185 
]).
Microfossils.-F.R.S. HENSON [1948: Pl. XIII, fig. 9, 11 & 15-17] described Cyclammina greigi, later coined as Everticyclammina, from QGPC (ex QPC) well Dukhan N° 2 in Qatar. The type-level is "just above the horizon of Pseudocyclammina lituus", i.e. it probably as old as Valanginian.
5-Kharaib and Hawar formations
The Kharaib and Hawar formations are informal lithostratigraphic units based on QGPC (ex QPC) well [SCHROEDER, 1963; GUSIC, 1981] . Most early reports refer to obsolete names, such as "Orbitolina cf. discoidea GRAS" which might cover several taxa among which Valserina sp. and Palorbitolina lenticularis (BLUMENBACH).
Additional fossils originally described from the Kharaib Fm in onshore Oman (Fahud field) include the Dasyclad alga Cylindroporella sugdeni ELLIOTT 1957.
On the basis of an accurate biostratigraphic scale based on Orbitolinids [SCHROEDER in CHAROLLAIS et al., 1992] , it is inferred that the top of the Lekhwair is Hauterivian, the Kharaib is time-equivalent to most of the Barremian, and the Hawar to the Early Aptian pro parte. In ADMA Umm Shaif field, offshore Abu Dhabi, the Kharaib can be split into 4 third-order transgressive-regressive cycles [GRANIER, AL-SUWAIDI and AZIZ, nearing completion; SCHROEDER and GRANIER, nearing completion]: The fact that the Hawar Fm has been alternately lumped together with the overlying Shu'aiba Fm (in Oman and Iraq) or with the underlying so-called "Kharaib Fm" (in Abu Dhabi) or so-called "Ratawi Fm" (in Qatar) is due to a misunderstanding of its genesis: it is an unit on its own. In the ADMA Umm Shaif field, the base of the Hawar Fm consists of transgressive beach deposits which cut through the underlying shallow-water carbonates; in some locations, relicts of a pre-existing karstic surface are still preserved; therefore this lower boundary is associated to a sea-level fall. The rest of the unit consists predominantly of offshore carbonate-sand deposits with abundant Palorbitolina lenticularis. The maximum flooding is possibly reached at the base of the uppermost shale interval that lies on top of a glauconitic carbonate-sand layer. The top of the Hawar Fm coincides with an abrupt break in sedimentation from the latter shale interval to very shallow-water carbonates above. As far the lower boundary, the upper one also records a forced regression. The Hawar is an unit on its own, i.e. an unconformity-bounded unit.
6-Shu'aiba Formation, Bab Member, and Sabsab Formation
The Shu'aiba Fm is an informal lithostratigraphic unit based on INOC (ex BPC) well Zubair N° 3, in South Iraq. First mentioned by P.M.V. RABANIT [1951, unpublished report] , it was not effectively published until R.M.S. OWEN and S.N. NASR [1958] ; it was subsequently amended first by H.V. DUNNINGTON et al. [1959] , then by K.M. AL NAQIB [1967] . It is equivalent to 'group p' in R.G.S. HUDSON and M. CHATTON [1959] .
6.a-Shu'aiba Formation
According to R.M.S. OWEN and S.N. NASR [1958] , the Shu'aiba type-section lies between drilled depths 9,870 ft / 3,008.4 m to 10,132 ft / 3,088.2 m, and "is made up of dolomitic limestones which are coarsely crystalline, porous, and cavernous, with recrystallized Rudistae and with rare Orbitolina discoidea and Choffatella decipiens" (p. 1276). The original description by P.M.V. RABANIT [1951, unpublished report] was significantly different with, from top to bottom: "9870'-9962': Crystalline limestone with large thick shelled globigerinids and traces of glauconite. 9962'-10125': Dominantly fine grained limestone the top more chalky and the lower part more argillaceous. 10125'-10132': Pseudo-oolitic limestone with clear calcite matrix and angular sand grains. The fauna of this limestone formation is on the whole rather poor with the exception of a rich zone Orbitolina discoidea at the base." Such a succession, from well Zubair N° 3, in South Iraq, is quite similar to the one found in most wells offshore Abu Dhabi. It is likely that this original description of the typeShu'aiba covered an interval ranging from the top of the Bab Member down to the base of the Hawar Fm.
H.V. DUNNINGTON et al. [1959] reverted to the original description, besides K.M. AL NAQIB [1967] significantly revised the top of the unit by lowering it 92 ft / 28.1 m. According to him, the top is picked at a drilled depth of 9,962 ft / 3,036.4 m, and the part bearing planktonic Foraminifers is excluded. Therefore, it is likely that, in its latest version, the type-Shu'aiba still includes the Hawar Fm, whereas it excludes the Bab Member.
Macrofossils.-Ammonites identified by C.W. WRIGHT [1959, unpublished report; BANNER and WOOD, 1964; HASSAN et al., 1975; AZER and TOLAND, 1993] from ADMA well Umm Shaif N° 2 comprise one ancyloceratinid specimen; those identified by M. HOWARTH [1992, unpublished report; AZER and TOLAND, 1993] from Umm Shaif N° 3 comprise cf. Pseudohaploceras sp. and Diadochoceras sp. These observations point toward a Middle Aptian (Gargasian) age.
6.b-Bab Member
First mentioned by T.H. HASSAN et al. [1975] , the Bab Member, which should corresponds to the upper unit of the so-called "Shu'aiba Fm" in Abu Dhabi, is an informal lithostratigraphic unit based on ADCO (ex ADPC) well Bab N° 2, in onshore Abu Dhabi.
Macrofossils.-Ammonites identified from this interval by C.W. WRIGHT [1959, unpublished report; BANNER and WOOD, 1964; HASSAN et al., 1975; AZER and TOLAND, 1993] in ADMA well Umm Shaif N° 2 comprise Cheloniceras (Epicheloniceras) sp. and Colombiceras cf. caucasicum. T.H. HASSAN et al. [1975; ALSHARHAN, 1985a] also reported Pseudosaynella fimbriata, Pseudohaploceras sp., Diadochoceras sp., Gargasiceras sp., and Dufrenoyia sp., possibly from Bab N° 2, but there are uncertainties with respect to their formation ascription (are they from the Shu'aiba or the Bab?). Except for the occurrence of a representative of the genus Dufrenoyia that is contrary to expectations, these observations point toward a Middle Aptian (Gargasian) age. New ammonite findings are presently under evaluation [BUSNARDO and GRANIER, nearing completion] ; so far the results agree with this age.
6.c-Sabsab Formation
The Sabsab Fm is an informal lithostratigraphic unit based on QGPC (ex QPC) well Dukhan N° 27, in West Qatar. It was not effectively published until W. SUGDEN and A.J. STANDRING [1975] . Described as "an oolitic, pellety limestone containing abundant abraded Orbitolinidae", it was erroneously "believed to infill a channel".
7-Nahr Umr Formation
The Nahr Umr Fm is an informal lithostratigraphic unit based on INOC (ex BPC) well Nahr Umr N° 2, in South Iraq. First mentioned by D. GLYNN JONES [1948, unpublished report] , it was not effectively published until R.M.S. OWEN and S.N. NASR [1958] . In its present definition it is the lowermost unit of the Wasi'a Group.
8-Thamama and Kahmah groups
In Saudi Arabia, the finding of presumed Early Cretaceous fossils in the upper part of the Riyadh Fm, above the Hith Anhydrite, led M. STEINEKE [1940, unpublished report] to break out the supposed Lower Cretaceous beds and place them in a new formation, the Thamama. In an abstract of their talk, M. STEINEKE and R.A. BRAMKAMP [1952] raised this unit to group status and included within it the Buwaib ("limestone, with shale"), Yamama ("fragmental limestone"), and Sulaiy ("limestone") rock-units, which they elevated to formation rank. R. A. BRAMKAMP et al. [1956] while mapping the southern Tuwayq quadrangle followed this classification. Two years later, while mapping the northern Tuwayq quadrangle, R.A. BRAMKAMP and L.F. RAMIREZ [1958] expanded the group to include the overlying Biyadh Sandstone. Finally, the Shu'aiba Fm, which was first described from a subsurface section in South Iraq but which was also known from subsurface sections in Saudi Arabia, was lumped into the group by R.M.S. OWEN and S.N. NASR [1958] as it lies below the so-called "preWasi'a" unconformity. In a footnote, F.R.S. HENSON [OWEN and NASR, 1958] advises that "The significance of this group is that it comprises the marine section between an unconformity, present at outcrop (Dakl al Hith) at the top of the Jurassic Hith Anhydrite, and the next recognised unconformity at the top of Aptian limestone". This is the present view of this controversial group, which is per se an unconformity-bounded unit.
The Kahmah Group is a formal lithostratigraphic unit based on mountain sections exposed in Jebel Akhdar, in Oman [GLENNIE et al., 1974] . Per definition, it is a synonym for the 'Upper Musandam Limestone' of R.G.S. HUDSON and M. CHATTON [1959] . This group is bracketed by two major unconformities, one at the bottom of the Nahr Umr Fm, the other at the top of the Sahtan Group. Therefore it could also be equated to an unconformity-bounded unit.
On the basis of their respective boundaries, both groups cannot be considered as possible synonyms or lateral equivalents:
• the upper boundary of the type-Thamama, i.e. the upper boundary of the type-Biyadh (intra-Albian or Cenomanian), is younger than the upper boundary of the type-Kahmah, as the latter equates to the upper boundary of the so-called "Thamama" in subsurface sections Thamama, i.e. the upper boundary of the type-Shu'aiba (intra-Middle Aptian);
• the lower boundary of type-Thamama, i.e. the lower boundary of the type-Sulaiy (intra-Tithonian), is older than the lower boundary of the type-Kahmah, i.e. the lower boundary of the type-Rayda (close, if not equal, to the Tithonian -Berriasian boundary).
Some would eventually prefer to revert to original understanding of the Thamama that is a group comprising only the Buwaib, Yamama, and Sulaiy formations. Alternatively, its passing may in particular help diminish the confusion that prevails over its upper limit.
New allostratigraphic nomenclature
A classification in terms of 'unconformity-bounded units' emerges from the preceding review of the operational units in Abu Dhabi. Though changes occur in the classification and the unit status, there is no real need to introduce new names; in a few cases only, unit rank has been changed or unit boundary revised.
The Kahmah Allogroup/Supersynthem as defined herein comprises from top to bottom (Fig. 1): • a Shu'aiba Alloformation/Synthem, Early to Middle Aptian (Bedoulian -Gargasian) in age. In the typesection (Zubair N° 3), its lower boundary needs to be slightly raised in order to exclude the bottom part, timeequivalent to the Hawar; its upper boundary as redefined by K.M. AL NAQIB [1967] is unchanged.
• a Hawar Alloformation/Synthem, Early Aptian (Bedoulian) in age. Its lower and upper boundaries remain unchanged in the type-section (Kharaib N° 1).
• a Kharaib Alloformation/Synthem, Barremian in age. Its lower and upper boundaries are unchanged in the typesection (Kharaib N° 1).
• a Lekhwair Alloformation/Synthem, Valanginian to Hauterivian in age. Its lower and upper boundaries remain unchanged in the type-section (Lekhwair N° 7).
• a Zakum Alloformation/Synthem, Early Valanginian in age. Its lower and upper boundaries are unchanged in the type-section (Zakum N° 1).
• the Belbazem and Bu Haseer Alloformations/Synthems, both Berriasian in age, are a new units introduced to cover the Cretaceous part of the former Habshan. The lower boundary of the Bu Haseer Alloformation/Synthem is readily mappable in basin areas (Ras Al Khaimah, Oman) where it corresponds to the pre-Kahmah unconformity. The upper boundary of the Belbazem Alloformation/Synthem is chosen in order to coincide with the upper boundary of the former Habshan in both ADMA well Zakum N° 1 and its former type-section (Bab N° 2); it corresponds to the preBuwaib unconformity.
The revised Habshan, Tithonian in age, now covers the Jurassic part of the former Habshan. It is excluded from the Kahmah allogroup as their sedimentation took place before the pre-Kahmah unconformity. The lower boundary of the revised Habshan is unchanged in both ADMA well Zakum N° 1 and the former type-section (Bab N° 2). However, its upper boundary is significantly lowered in ADMA well Zakum N° 1, but still needs to be properly identified in its former type-section in Bab No 2.
The Bab Alloformation/Synthem, Middle Aptian HASSAN et al. 1975 , C from ALSHARHAN 1985 , 1987 , D from AZER & TOLAND 1993 or values derived from correlations on already published well logs. The ADMA well Zakum N° 1 which was already selected as the reference section for the offshore Abu Dhabi by T.H. HASSAN et al. [1975] is my first reference too for the lower part of so-called "Thamama Group" as many logs from this well have already been published [Sonic log from 6,900' to 9,250' in A.F. FOX and R.C.C. BROWN, 1968; Neutron log from 7,950' to 8,250' and Gamma Ray log from 7,950' to 91,50' in T.H. HASSAN et al., 1975] . The ADCO well Bab N° 2 will be my second reference as its main logs have also already been published [Gamma Ray and Sonic logs from 7,800' to 11,000' in ALSHARHAN, 1987; Neutron log from 7,900' to 8,100' in ALSHARHAN, 1987] . Finally, the ADMA well Umm Shaif N° 88 will be my third reference for the upper part as its main logs have also already been published [Gamma Ray, Neutron, and Density logs from 5,500' to 6,000' in AZER and TOLAND, 1993]. [HASSAN et al., 1975, modified] .
